INTRODUCTION
Systemic sclerosis (SSc) is a chronic autoimmune disease of unknown origin, characterized by increased production of matrix proteins by fibroblasts, their precipitation in the walls of blood vessels, skin and internal organs leading to fibrosis of the skin and internal organs, concurrently with the activation of the immune system and significant vascular damage.
The basic classification was defined according to the degree and location of skin thickening: limited disease (lSSc) and diffuse systemic sclerosis (dSSc) with different severity and prognosis [1] .
Immunopathogenesis of systemic sclerosis is complex. Cellular immunity has the main role, while the activity of humoral immunity has been observed, which is characterized by the formation of disease-characteristic antibodies. Quantification of total antinuclear antibodies (ANA) and especially specific, anticentromere (ACA) and antibodies to topoisomerase 1 (ATA) is useful in the diagnosis, classification and prognosis of systemic sclerosis [1, 2] .
During the evolution of the disease, a large number of patients have arthralgia, myalgia, muscle atrophy, arthritis with or without flexion contracture, which can lead to permanent damage of joint function and disability [3] . The literature identifies the different frequency of articular manifestations in 24-97% patients [4, 5] .
The most serious disorders in the joint damage are flexion contractures of joints that usually occur in later phases of the disease, usually affecting wrist, fingers and elbow joints, followed by the restriction of movements, functional incapacity and limitation of daily activities. There are no clearly defined conclusions on whether the contractures occur due to periarticular fibrosis, synovitis, or as a solid connection between thickened and tough fibrous skin with subcutaneous tissue [6] [7] [8] [9] .
Articular damage on the hands is usually diagnosed by physical examination and radiography, which can help in the visualization of different bone abnormalities, divided into two groups: extraarticular (subcutaneous calcinosis, digital tuft resorption) and articular (joint space narrowing, juxtaarticular osteoporosis, marginal bone erosions) [6] .
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Recently, the presence of ACPA has been proven in a small number of SSc patients with limited and diffuse forms of systemic sclerosis with some joint manifestations, which leads to a conclusion that a high titer of these antibodies can predict patients with overlap syndrome -SSc and RA. However, we still do not have data about the significance of ACPA in predicting joint damage in SSc [12, 13, 14] .
OBjECTIvE
The aim of this study was to determine the frequency of ACPA in systemic sclerosis and its relationship with clinical manifestations and radiographic features of the disease.
METHODS
The study included 82 patients that fulfilled the ACR (American College of Rheumatology) criteria for the diagnosis of systemic sclerosis [15] . Fifty-nine patients had lSSc and 23 dSSc, according to the classification of Le Roy and associates [16] . The control group included 28 healthy age and sex matched controls.
All the patients underwent a physical examination, laboratory testing, standard radiography of hands and were evaluated by clinical manifestations of the disease. Damage to internal organs was defined by the above criteria [17] . Pulmonary involvement was defined by the presence of bibasilar fibrosis on standard radiography of the heart and lungs and/or high-resolution computed tomography (HRCT), pulmonary function tests (FVC, DLCO/ VA) and/or the presence of pulmonary arterial hypertension detected by colour Doppler echocardiography.
Esophagus involvement was defined in the case of hypomotility shown by barium radiography. Cardiac involvement was defined by the presence of pericarditis, complex arrhythmias, conduction disturbances, diastolic dysfunction and the presence of reduced left ventricular ejection fraction. Renal involvement was defined by the occurrence of renal hypertension, renal crisis in the history of the disease, proteinuria and/or a rapid decline of renal function.
Joint involvement was defined by the detection of arthralgias, arthritis and/or flexion contracture, and skin involvement was assessed by the modified Rodnan skin thickness score [18] .
The presence of ACPA was determined by enzyme-linked immunosorbent assay (ELISA) method using the first generation anti-CCP ELISA kit, Imtec, Immunodiagnostics, Berlin, Germany. The samples were classified as positive if the value was >25 U/ml. Antinuclear (ANA) and anticentromere antibodies (ACA) were determined by indirect immunofluorescence on HEP-2 cells (Immunoconcepts, Sacramento, California, USA). As a borderline, ANA titer (cut off titer, i.e., the titer of which the lowest value is accepted as a positive test result) was taken, i.e., a titer of 1:40, the titer which in practice is recommended for screening. Antitopoisomerase I antibodies (ATA) were determined by CIE (counter immunoelectrophoresis), Imtec, Immunodiagnostics, Berlin, Germany.
Standard radiography of the hands and wrists was performed in all patients. The changes were evaluated by radiologist without access to clinical and serological data of patients. The presence of extraarticular changes (digital tuft resorption, subcutaneous calcinosis) or articular manifestations (juxta-articular osteoporosis and marginal bone erosions) was recorded.
The data were statistically analyzed using SPSS 10.0 for Windows. The frequency of categories of described characteristics was tested by Pearson χ 2 -test or Fisher exact probability test when some of the expected frequencies were less than 5.
RESULTS
The study included 77 women and 5 men with SSc, mean age 54.4±12.6 years (range from 26-75 years). Fifty-nine patients had lSSc and 23 dSSc ( Table 1 ). The control group included 28 healthy age and sex matched controls.
Pulmonary arterial hypertension was found in 17 (20.7%) and pulmonary fibrosis in 42 (51.2%) SSc patients. Restrictive disorders of pulmonary ventilation (FVC<75%) was demonstrated in 15 (20.5%) and reduced transfer factor for carbon monoxide (DLco/VA <75%) in 27 (37%) SSc patients.
Oesophageal involvement was demonstrated in 28 (54%) of 51 SSc patients, who had undergone barium radiography. Cardiac involvement was found in 38 (46.3%) and renal failure in 3 (3.7%) SSc patients.
Clinical findings of changes in the joints showed the presence of arthralgia in 58 (70.7%), arthritis was detected in 14 (17.1%), while 28 (34.1%) SSc patients had flexion contractures of joints. The presence of ACPA was registered in 11 (13.4%), while positive RF was found in 13 (15.9%) SSc patients. The mean value of the modified score-Rodnan skin thickness was 10.91. Table 1 shows the characteristics of the whole SSc group and in different SSc forms.
Radiological changes of hands and wrists are given in Table 2 . We found marginal bone erosion in 14 (17.1%) SSc patients, mostly of capitate and lunate carpal bones or MCP 2, 3 joints; digital tuft resorption in 22 (26.8%), radiological demineralization in 24 (29.3%) and calcinosis in 31 (37.8%) SSc patients.
ACPA were present in 11/82 (13.4%) SSc patients. In the control group of healthy subjects, there were no patients with positive findings for anti-CCP. Positive RF was found in 13 (15.9%) SSc patients.
We found a statistically significant association between ACPA positivity and the presence of arthritis, (Fisher's exact test, p<0.0001), and a highly significant association between ACPA positivity and the presence of marginal bone erosions (p=0.0002). We showed the connection between ACPA positivity with arthritis and marginal bone erosions in SSc patients in Table 3 .
No statistically significant association was found between positive ACPA and internal organ involvement: with pulmonary fibrosis (p=0.99); pulmonary hypertension (p=0.08); cardiac involvement (p=0.42; oesophageal involvement (p=0.99).
Clinical, laboratory and radiological characteristics of patients with SSc and positive ACPA are shown in Table 4 .
DISCUSSION
The topic of our study was to determine the incidence and role of ACPA in the differential diagnosis of arthritis and other joint damage in SSc.
Joint damage in SSc leads to functional disability, which is caused by arthritis, thickening and hardening of the skin, flexion contractures, which is a challenge to the clinician to precisely define it. In addition to the involvement of synovial tissue, which is clinically manifested by arthritis, SSc patients are quite often discussed in regard to generalized arthralgia and stiffness [7, 9, 19] . Joint pain, researched by numerous authors, was found in 24-97% SSc patients [7, 8, 20, 21] . It could be due to synovial fibrosis, without prior synovitis in the later stages of the disease.
High incidence of joint involvement was found in our research of SSc, which is in agreement with other authors [4, 5, 8, 21] . 70,7% of our SSc patients suffered joint pain and joint stiffness, arthritis was found in 17.1% and 34.1% SSc patients had flexion contracture.
Recently published results of ultrasound and MRI examination of the hands and wrists showed the importance of these tests in the precise diagnosis of hand and wrist synovitis in patients with SSc [22, 23, 24] . The presence of arthritis may be associated with overlapping SSc and RA, or, more likely, in the primary erosive arthropathy specific for SSc [25] . Results of the study of 120 patients with SSc showed radiographic presence of erosive arthritis in 18% of patients [8] . Only 2 patients in this study met the ACR criteria for classical RA. These results are supported by findings of antibodies to cyclic citrullinated in 1.5-10.6% scleroderma patients, which are highly specific for RA [12, 13, 14] .
Our research showed that ACPA may be present in SSc, although their frequency is much lower compared to RA, which can be found in 76% of patients [11] . In our study, these antibodies were detected in 13.4% of SSc patients, and with further analysis of clinical and radiological features we found a significant correlation between ACPA with the presence of arthritis and marginal bone erosions. Data from the literature [11, 12, 13, 25] indicate that the clinical findings of similar changes in RA on radiography of the hand and wrist (juxtaarticular osteoporosis, erosions) in patients with SSc and high titers of ACPA could be defined as an overlap syndrome of scleroderma and RA.
The prevalence of marginal bone erosions in SSc was estimated to 5-40% in previously published studies [4, 6, 7, 8, 12, 21, 22, 24, 26] . Our results, based on the presence of erosions of the wrists found in 17.1% of SSc patients, are consistent with the above.
By previous research, determined prevalence of overlap syndrome SSc-RA was 4.3% to 5.2% [25, 27] . The published data indicate a higher incidence of RA in SSc than in the general population [27] .
Early diagnosis of RA in patients with SSc is difficult, because arthritis can be present in both diseases. Symmetric polyarthritis and joint contractures are often present in both diseases; however, some of the clinical and pathological findings of joint damage are different in these diseases. Radiological findings of joint destruction are usually more difficult in RA than in SSc.
CONCLUSION
Many patients with SSc have musculoskeletal signs and symptoms, such as joint pain, swelling and/or restriction of movement, but according to the skin involvement it is difficult to localize the origin of joint symptoms and to evaluate the role of joint inflammation. This inflammation may be caused by SSc itself or could be a sign of RA associated with scleroderma (overlap syndrome SSc-RA), especially in patients with a high level of ACPA and erosive arthritis. These findings are crucial in the therapy of SSc, because they can provide adequate treatment to prevent further joint damage in patients who already have poor quality of life.
